Introduction
The genus Actinote Hübner, [1819] (sensu Lamas, 2004 , see also Silva-Brandão et al., 2008 ) is composed of 35 described species, occurring in the Neotropical region from southern Mexico (Guerrero, Veracruz, Oaxaca and Chiapas) to northern Argentina in the border provinces of La Rioja, Córdoda and Buenos Aires (Lamas, 2004; Neild, 2008; Willmott et al., 2009 Willmott et al., , 2017 . The genus reaches its greatest species richness in the montane areas of southeastern Brazil (Brown, 1992; Lamas, 2004; Silva-Brandão et al., 2008; Neild, 2008; Willmott et al., 2009) . Larvae of all known species feed on host plants within the family Asteraceae and are highly gregarious in all instars (Francini, 1989 (Francini, , 1992 Freitas et al., 2010 and references therein) . With some notable exceptions (e.g. Actinote zikani R.F. d 'Almeida, 1951 , see Francini et al., 2005 , 2011 , adults of Actinote are associated with forest edges, clearings and other open environments where their host plants grow (Francini, 1989; Francini and Freitas, 2010; Freitas et al., 2009a Freitas et al., ,b, 2010 .
Species of Actinote are cyanogenic in all life stages and rarely preyed upon by natural enemies, which include visually oriented vertebrates (Brown and Francini, 1990) , and adults are usually of individuals used for the description and the exact type locality were not provided, with just the country of origin, Brazil, being mentioned. designated a male (without the head) as the Lectotype of A. alalia, and proposed that the type locality was southeastern Brazil. In the same year, described three new species based on material previously misidentified as A. alalia, solving most of the problems related to this complex of cryptic species. Finally, in a recent unpublished thesis about the genus Actinote, redescribed A. alalia in detail, including host plant, voltinism and its geographical distribution.
Detailed morphological study of all southeastern Brazil populations of A. alalia have revealed that this species, as presently conceived, comprises two distinct taxa, distinguishable by wing pattern, male genitalia and larval morphology, and with clearly allopatric distributions (a molecular study of the "orangish red mimicry complex" is currently being prepared). In the present paper, a new species of Actinote, previously identified as A. alalia, is described based on morphology of adults and immature stages. Due to several incongruences in the original description (not acknowledged by , we also present a redescription of Actinote alalia.
Material and methods
Drawings and measurements of wings, legs and palpi were made using a Leica ® MZ7.5 stereomicroscope equipped with a micrometric scale and a drawing tube. Photographs of the male and female genitalia and some measurements were taken using a Zeiss ® Discovery V20 Stereomicroscope. Dissections were made using standard techniques, where legs, palpi, and abdomens were soaked in hot 10% KOH solution for 10 min before dissection, and dissected parts were stored in glycerol. To study the venation, wings were diaphonized by soaking them in alcohol and NaClO solution (bleach) and mounted in slides. Taxonomic nomenclature follows Lamas (2004) , modified after Wahlberg et al. (2009) . Male and female genitalia terminology follows Klots (1970) . Nomenclature of venation used herein follows Wootton (1979) modified from Comstock and Needham (1898-99) . Specimens of Actinote were examined in 14 public and private collections (see below) (no specimens of A. alalia or of the new species were found in the MNHN and USNM). The Lamas collection of Neotropical butterfly type specimen photographs at the MUSM (also available online in Warren et al., 2017) , representing most currently relevant names and recognized species of Actinote (Lamas, 2004) Freitas, Francini, Paluch & Barbosa, sp. nov. Actinote alalia; Ebert, 1969:35; Lewis, 1973:43, fig. 1 ; Lewis, 1975:43, fig. 1 ; Penz & Francini, 1996:313, fig. 4a,b,c, 317; Francini & Penz, 2006: figs. 8, 9, Plate 12; Silva-Brandão et al., 2008:519, 528, figs. 3, 4, 5; Freitas et al., 2009b:88; Freitas et al., 2010:100, 103 .
Results

Actinote mantiqueira
Actinote alalia alalia; Eltringham & Jordan, 1913:10 . Actinote undescribed species; Freitas et al., 2010: 103.
Diagnosis
The wing color and pattern are typical of the "orangish red mimicry complex" (Francini, 1989) , with dark brown stripes on an orangish red background on the dorsal wing surfaces (Fig. 9 ), but the new species can be distinguished from all other previously described species in this complex by several morphological characters (see Francini and Penz, 2006) . The males of Actinote mantiqueira sp. nov. can be distinguished from those of Actinote alalia by the usually broader transverse dark brown bands on the dorsal forewing ( Fig. 2A and E) . On the dorsal forewing, A. mantiqueira sp. nov. can be distinguished from A. alalia by the presence of a usually continuous dark band in the internal margin (this is mostly orange in A. alalia). On the ventral hindwing, A. mantiqueira sp. nov. can be distinguished from A. alalia by the faintly marked, orange v-shaped transverse band (this band is conspicuously marked in A. alalia), by the absence of a complete dark bar crossing the middle of the discal cell (this dark bar is present in A. alalia, delimiting a basal orange area), and by the absence of a distinct patch of orange scales in the humeral angle, basally to the humeral vein (this region is covered by cream scales in A. mantiqueira sp. nov.) ( Fig. 2B and F) . Females are very similar in both species ( Fig. 2C and G) , and hardly discernible; the most consistent character is the presence of a distinct patch of orange scales in the humeral angle, basally to the humeral vein, in A. alalia (cream in A. mantiqueira sp. nov.) ( Fig. 2D and H) . The male genitalia of both species are very similar, and the main difference is the profile of the saccus, which is more triangular and pointed in A. mantiqueira sp. nov., and bumped and abruptly enlarging near the base in A. alalia ( Fig. 3D and L) . 
Description
Male (Figs. 1A, 2A ,B, 4A-D, 9A): Antenna black, 11-12 mm in length (n = 11), extending to mid-costa, with 42 antennomeres, 9 of which form a well-defined club. Palpus length about 2.0 times head height. Male palpus shown in Fig. 4B . Forewing narrow and elongated, length 25-28 mm (mean = 26.8 mm, SD = 1.08 mm, n = 11); hindwing rounded, about two-thirds length of forewing, length 18-21 mm (mean = 19.7 mm, SD = 0.90 mm, n = 11). Male wing venation as shown in Fig. 4A . Male foreleg (Fig. 4C ) with a single tarsomere. Male midleg as shown in Fig. 4D . Body dark brown, abdomen ventrally covered by cream scales. Forewing dorsal background dark orange with dark brown veins and stripes as follows: a broad dark brown margin, broad in apex and narrowing toward tornus; entire space from anal margin to 2A dark brown; three additional broad dark brown transverse stripes, first extending from costa to CuA 2 , two thirds from base, second v-shaped crossing discal cell in mid portion, and third crossing space CuA 2 -2A halfway from base. Many individuals present a dark cubital spot adjacent to discal cell near wing base. Hindwing dorsal background dark orange with broad dark brown margin; all veins dark brown, and narrow dark brown stripes extending in inter-venal spaces; some individuals can present transverse patches of dark scales crossing proximally spaces M 1 -M 2 , M 2 -M 3 , M 3 -CuA 1 and CuA 1 -CuA 2 , in some cases almost forming a v-shaped transverse band. Ventral forewing with a pattern very similar to dorsal pattern, but lacking broad dark brown margin; ventral hindwing more homogeneously cream, with dark brown veins and stripes in inter-venal spaces.
Male genitalia : Valvae elongated and curved, length about four times width of median portion; broader at base; apex rounded with a conspicuous curl toward middle line of body. In dorsal view, basal portion of uncus wide, abruptly narrowing, ending in a point. Tegumen long and broad, trapezoidal with a slight constriction at middle. Gnathos absent. In ventral view, saccus shaped as an isosceles triangle, about half length of genital capsule. Aedeagus about half length of genital capsule, ending in a sharp point, in lateral view straight. Juxta broad, about same width of base of one valva (in ventral view), tear-shaped (with an anterior pointed process); length equal to width. Fig. 4E . Color pattern of female wings similar to that of males but paler. Foreleg with six segments on tarsus, with third segment bearing one short setae (Fig. 4G) . Female midleg as shown in Fig. 4H .
Female genitalia (Fig. 3H) : Corpus bursae rounded, signa absent. Ductus bursae not sclerotized, same length as corpus bursae; sterigma trapezoidal.
Taxonomy and variation
As has been reported for most species of Actinote, A. mantiqueira sp. nov. also presents intraspecific variation, especially in female color pattern (males are more uniform). Minor variation has also been reported in wing venation and genitalia. The most variable characters are the extent of the humeral vein, which can reach or not the wing edge, and the shape of the saccus apex, which can vary from pointed to almost rounded. The populations from Serra da Bocaina (São Paulo State) are slightly different on then ventral hindwing, with the orange v-shaped transverse band more conspicuously marked.
Immature stages
Egg (Figs. 5A,B, 8C ). Light yellow when first laid, changing gradually to pinkish red after 24 h; barrel-shaped with 13-16 vertical ribs and several (∼14-17) weakly marked horizontal ribs; mean height 0.683 mm (range 0.67-0.71 mm, n = 3), mean diameter 0.412 mm (range 0.37-0.44 mm, n = 9). Aeropyles localized only near base of egg, in two irregular rows (not every vertical rib bears an aeropyle).
First instar (Figs. 6 and 7A). Head brown, smooth, without scoli, mean width 0.33 mm (range 0.29-0.36 mm, n = 3); body pale cream, without scoli and with long pale setae arising from pinacula; legs pale brown, prolegs pale, anal plate pale brown. Prothoracic plate pale and difficult to observe under stereomicroscope. T1 presents only 2 subventral setae, similar to Actinote alalia. Head chaetotaxy and body chaetotaxy are presented in Figs. 6 and 7A, respectively. Maximum reported length 3.0 mm.
Last instar (Figs. 7B and 8D) . Head dark brown, smooth with thin pale setae and without scoli, spines or chalazae, mean width 3.14 mm (range 3.01-3.24 mm, SD = 0.073 mm, n = 4); body dark brown dorsally, pale cream laterally and ventrally, covered with medium sized dark brown scoli bearing brown setae from T1 to A1 and from A7 to A10, and white setae from A2 to A6; legs black, prolegs pale cream; anal plate dark brown. Maximum length: 40 mm (n = 4). Scoli distribution as in Fig. 7B . Prepupa changes color, becoming pale cream with a more homogeneous coloration.
Pupa (Fig. 8E) . General profile elongated, ground color pale yellow cream with dark brown markings in wing cases and abdomen; abdominal segments mobile, with a series of five pairs of subdorsal black spines from segments A2 to A6. Total length 20-21 mm (n = 2).
Adult and immature behavior, host plants and natural history. Larvae of A. mantiqueira sp. nov. have been recorded using Eupatorium intermedium and Eupatorium sp. (a species very similar to E. intermedium) (Asteraceae) (Fig. 8A) as host plants RBF and AVLF pers. obs.) . Females were observed ovipositing from 12:00 to 02:00 PM on the underside of mature leaves of their host plants (Fig. 8B) . Ovipositions are large (Fig. 8C) , varying from 409 to 453 eggs (n = 4). Newly hatched larvae first consumed the chorion, and after 3-5 h began to feed on leaf tissue. First instars fed on the underside leaf tissue by scraping the leaf surface, while later instars were observed consuming the entire leaf. In first instars, frass pellets were glued onto the leaf by silk, not falling to the ground. Larvae were consistently gregarious in all instars, and all activities, such as feeding, resting, or moving between leaves, occurred simultaneously.
Adults were only observed on sunny days, quickly disappearing when weather conditions became cloudy. Males began to fly around 10:00 AM, usually flying 2-5 m high. Females were seldom observed, and territorial behavior courtship behavior or copulation were not perceived. All known populations of A. mantiqueira sp. nov. were recorded in well-preserved subtropical wet montane forest above 1000 m altitude, where the climate approaches temperate conditions, including cold winters with frequent frosts and temperature frequently falling below 0 • C. Males were observed feeding on flowers of Croton urucurana Baill. (Euphorbiaceae),
T2-3 A1-2 A3-6 A7-8 A9 A10 Chromolaena punctulata (D.C.) R. King & H. Robins (Asteraceae) and on several other species of forest edge plants. Adults are univoltine in all known populations, with only one flight period during the warmer months, from late November to early February. Adults of A. mantiqueira sp. nov. are sexually dimorphic, with males having a deep orange coloration (Figs. 1A, 2A ,B, 9A), and females being much more translucent and sometimes having the subapical spot on the forewing light cream (Figs. 1B, 2C,D) . In most studied sites individuals were never abundant, with usually 5-30 individuals observed in a typical day of field work (4-5 h of observation), most of which were males. This species is part of the "orangish red mimicry complex" of Actinote (sensu Francini, 1989) (Fig. 9) , and is sympatric with five other Actinote co-mimics, namely Actinote bonita Penz, 1996 (Fig. 9B) , Actinote conspicua Jordan, 1913 (Fig. 9C ), Actinote quadra (Schaus, 1902) (Fig. 9D) , Actinote dalmeidai Francini, 1996 (Fig. 9E) , and Actinote surima (Schaus, 1902) ( Fig. 9F ) and one pierid co-mimic, Dismorphia melia (Godart, [1824]) (Pieridae: Dismorphiinae) (see Dias et al., 2016) . Habitat. In all known localities, the species is associated with well-preserved montane ombrophilic forest, usually at altitudes above 1000 m. Males and females are easily observed in forest edges and in areas of contact between forest and high altitude natural grasslands ( Fig. 10A and B) .
Geographic distribution. The species is known from the Serra da Mantiqueira region, from the Serra da Bocaina and Serra dos Órgãos, at altitudes from 1000 to 2000 m (Fig. 11) .
Etymology. Mantiqueira is a word in native Tupi language meaning "rain drops" (from amana = rain and tykyra = drop) and is the name of a large mountain range in SE Brazil (Serra da Mantiqueira), where most of the known populations of A. mantiqueira sp. nov. occur. form a well-defined club. Forewing narrow and elongated, length 25-28 mm (mean = 26.8 mm, SD = 1.09 mm, n = 5); hindwing rounded, length 18-21 mm (mean = 19.8 mm, SD = 1.09 mm, n = 5). Body dark brown, abdomen ventrally covered by cream scales. Forewing background dark orange with dark brown veins and stripes as follows: a broad dark brown margin, broad in apex and narrowing toward tornus; space from anal margin to 2A dark brown in final third only; four additional narrow dark brown transverse stripes, first extending from costa to CuA 2 , two thirds from base, second crossing end of discal cell from R sector to M3, third vshaped crossing discal cell in mid portion, and fourth v-shaped crossing space CuA 2 -2A half from base. Hindwing background dark orange with broad dark brown margin; all veins dark brown, and narrow dark brown stripes extending in inter-venal spaces. Transverse patches of dark scales crossing proximally spaces M 1 -M 2 , M 2 -M 3 , M 3 -CuA 1 and CuA 1 -CuA 2 . Ventral forewing with a pattern very similar to dorsal pattern, but lacking broad dark brown margin; ventral hindwing background cream, with a well-marked dark brown v-shaped band from Sc + R 1 to 3A, with an adjacent well defined broad v-shaped orange band. Discal cell usually crossed by an oblique dark brown stripe, defining an orange basal half and a cream distal half region. Male genitalia (Fig. 3I-O) : Valvae elongate and curved, length about four times width of median portion; broader at base; apex rounded with a conspicuous curl toward middle line of body. In dorsal view, basal portion of uncus wide, abruptly narrowing, ending in a point. Tegumen long and broad, trapeze-shaped with a slight constriction at middle. Gnathos absent. In ventral view, saccus with an abrupt slight narrowing near base, then projecting as a broad lobe with rounded end; about half length of genital capsule. Aedeagus about half length of genital capsule, ending in a sharp point, in lateral view slightly curved downwards. Juxta broad, about same width of base of one valva (in ventral view), diamond-shaped with an anterior short pointed process; length equal to width.
Female (Figs. 2G, H, 8G ). Antenna black, 13 mm in length (n = 2), extending to mid-costa, with 41 segments, 11 of which form a well-defined club. Forewing narrow and elongated, length 31-33 mm (n = 2). Hindwing rounded, not translucent, length 23 mm (n = 2). Color pattern of female wings similar to that of males but paler.
Female genitalia (Fig. 3P) : Corpus bursae rounded, signa absent. Ductus bursae not sclerotized, same length as corpus bursae; sterigma rounded.
Taxonomy and variation
Actinote alalia was described by C. Felder & R. Felder (1860) based on an unstated number of specimens without a specified locality in Brazil. A male syntype deposited in the NHMUK (figured in Warren et al., 2017) , was examined by Gerardo Lamas and designated as the lectotype by him ). Based on the provenance of most of the Felder's material, ) suggested that this specimen should have come from southeastern Brazil. Indeed, the wing pattern of the above lectotype corresponds to Actinote alalia populations from southern Brazil in terms of the following visible characters: (1) the narrow transverse dark brown bands on the dorsal forewing; (2) a mostly orange band in the internal margin of the dorsal forewing; (3) a conspicuous orange v-shaped band transversally crossing the ventral hindwing, and (4) a complete dark bar crossing the middle of the discal cell and delimiting a basal orange area (see Fig. 2 ). Based on these observations and the data presented in this paper, the type locality of A. alalia should be changed to "southern Brazil". As has been reported for most species of Actinote, A. alalia also presents intraspecific variation, especially in the female color pattern (males are much more uniform). As for A. mantiqueira sp. nov., minor variation has also been reported in wing venation and genitalia. The most variable characters are the extent of the humeral vein, which can reach or not the wing edge, and the shape of saccus apex, that can vary from pointed to almost rounded.
Examined material (all from Brazil). DZUP -Paraná: Curitiba, 900 m, 1 male and 2 females, 28. 
Immature stages
Egg (Fig. 5C and D) . Light yellow when first laid, changing gradually to pinkish red during the first 24 h; barrel-shaped with 13-15 vertical ribs and several (∼12) weakly marked horizontal ribs; mean height 0.72 mm (range 0.71-0.73 mm, n = 3), mean diameter 0.42 mm (range 0.24-0.52 mm, n = 3). Aeropyles localized only near base of egg, in two irregular rows (not every vertical rib bears an aeropyle).
First instar. Head light brown, smooth, without scoli; body pale cream, without scoli and with long pale setae arising from pinacula; legs pale brown, prolegs pale, anal plate pale brown. Prothoracic plate pale and difficult to observe under stereomicroscope. T1 presents only 2 subventral setae, the same condition as in Actinote mantiqueira sp. nov.
Last instar (Fig. 8F) . Head dark brown, smooth with thin pale setae and without scoli, spines or chalazae; body bluish dorsally, green ventrally, with a conspicuous lateral band, this is orange in thoracic segments and cream in abdominal segments. Covered with medium sized scoli bearing bluish setae; scoli are dark in T1-T2 and A9-A10 and bluish in T3 through A8; legs black, prolegs green; anal plate dark brown.
Pupa. General profile elongated, ground color pale yellow with dark brown markings in wing cases and abdomen; abdominal segments mobile, with a series of five pairs of subdorsal black spines from segments A2 to A6.
Adult and immature behavior, host plants and natural history. Oviposition of A. alalia was recorded on Grazielia serrata (Spreng.) R. M. King & H. Rob (Asteraceae). Females were observed ovipositing at the end of the afternoon, approximately 05:00 PM. (L. A. Kaminski, pers. comm.) on the underside of mature leaves of their host plants (Fig. 8G) . Ovipositions are large, varying from 411 to 442 eggs (n = 2). Newly hatched larvae first consumed the chorion, and after 3-5 h began to feed on leaf tissue. First instars fed on the underside leaf tissue by scraping the leaf surface, while later instars were observed consuming the entire leaf. In the first instar, frass pellets were glued onto the leaf by silk, not falling to the ground. First instars were gregarious and all activities, such as feeding, resting, or moving between leaves, occurred simultaneously.
As reported for A. mantiqueira sp. nov., adults of A. alalia were only observed on sunny days, quickly disappearing when weather conditions became cloudy. Males began to fly around 10:00 AM, usually flying 3-5 m high. Females were seldom observed, and territorial behavior courtship behavior or copulation were not perceived. All known populations of A. alalia were recorded in preserved subtropical wet montane forest above 800 m altitude, where the climate approaches temperate conditions, including cold winters with frequent frosts and temperature frequently falling below 0 • C. Males were observed feeding on flowers of several species of forest edge plants. Adults are univoltine in all known populations, with only one flight period during the warmer months, from December to February. Adults of A. alalia are sexually dimorphic, with males having a deep orange coloration (Figs. 2E, F, 9G) , and females being much more translucent ( Fig. 2G and H) . In most study sites individuals were never abundant, with usually 2-6 individuals observed in a typical day of field work (4-5 h of observation), most of which were males. This species is part of the "orangish red mimicry complex" of Actinote (sensu Francini, 1989) (Fig. 9) , and is sympatric with three other Actinote co-mimics, namely, Actinote dalmeidai (Fig. 9E) , Actinote surima (Fig. 9F) and Actinote catarina (Fig. 9H ) and one pierid co-mimic, Dismorphia melia (Godart, [1824]) (Pieridae: Dismorphiinae) (see Dias et al., 2016) .
Habitat. In all known localities, the species is associated with preserved montane mixed forest (also known as Araucaria Forest due to the presence of Paraná pine Araucaria angustifolia), usually in altitudes above 800 m. Males and females are observed in forest edges and in areas of contact between forest and high altitude natural grasslands (Fig. 10C and D) .
Geographic distribution. The species is known from the mountains of southern Brazil in the States of Paraná, Santa Catarina and Rio Grande do Sul, at altitudes from 800 to 1400 m (Fig. 11) .
Discussion
Due to the strong similarities in wing pattern, high intraspecific variation and low differentiation in female color pattern, some species of Actinote are difficult to tell apart Francini, 1989; , and several complexes of cryptic species have been recognized within the genus, as is the case of the "orangish red mimicry complex" . Consequently, several new species have been recognized and described in recent years throughout the Neotropics Francini et al., 2004; Neild, 2008; Willmott et al., 2009 Willmott et al., , 2017 . Remarkably, while some of these new species are rare and localized, and known from no more than 10 individuals (e.g. Actinote eberti Francini, Freitas & Penz, 2004) , some have proven to be common and widespread, such as Actinote pratensis Francini, Freitas & Penz, 2004 . This last species has been observed in several additional localities since its description, and was found breeding in a backyard at Campinas State University (Freitas, pers. obs.) . Conversely, while adults can be hard to distinguish, caterpillars are sufficiently distinct to permit positive identifications to the species-level, as early noticed by D'Almeida (1935) and afterwards by Francini (1989) .
In the present case, both adults and immature stages of A. mantiqueira sp. nov. are distinct enough to support the description of this new species, also allowing easy differentiation from A. alalia. In addition, A. mantiqueira sp. nov. is common and abundant in montane forests above 1200 m in southeastern Brazil, facilitating the acquisition of sufficient information to confidently determine its taxonomic status as a new species distinct from A. alalia.
Based on a previous molecular study, A. mantiqueira sp. nov. and A. alalia are sister species with a low level of molecular distinction , and preliminary analysis suggest that these two species diverged in Late Pleistocene (Silva-Brandão and Freitas unpublished; L. M. Magaldi PhD, in prep.). Climatic changes in the Pleistocene are considered important to explain the geographic distribution and diversification of the Neotropical fauna and flora (Vuilleumier, 1971; Simpson, 1979; Whitmore and Prance, 1987) , and similar examples of closely related species of Late Pleistocene origin that are endemic to distinct Brazilian mountain ranges are known for birds (Mata et al., 2009; Freitas et al., 2012) , frogs (Leite et al., 2008) , mammals (Gonç alves et al., 2007) , and other butterflies (AVLF, in prep.) . However, additional studies are needed to investigate further this issue.
In summary, the present study is a good example of how increasing knowledge of immature stages and natural history can help better understanding biodiversity, and in the present case, this information has helped in the recognition of a new, undescribed species of locally common butterfly.
